
 
NAME OF PROCEDURE: PIRANHA SOLUTION 
 
PREPARED BY: LEE KENDALL  REVISION DATE: 06/21/2018 
 
BRIEF DESCRIPTION OF PROCEDURE:  100 words or less, mass balanced equation, quantity limits 
All researchers must have written consent from Prof. Pentzer to work with piranha solution. 
Piranha Solutions are a mixture of concentrated sulfuric acid with 30% hydrogen peroxide, 
usually in a ratio of 3:1 to 7:1.  Piranha solution is most commonly used to remove trace metals 
and TRACE organic materials from glassware. The reactions that occur are a mixture of 
H2SO4 + H2O2 → H2SO5 (Caro's acid) + H2O and H2SO4 + H2O2 → H3O+ + HSO4

− + O.   
 
LOCATION – This procedure may be performed at the following location(s): 
Procedures are performed in fume hood only.  
 
HAZARDS – The materials and equipment associated with this procedure present the following exposure or 
physical health hazards.  Safety precautions are prudent and mandatory (SDS of all chemicals referenced): 
 
- Piranha Solutions are strong oxidizers. Oxidizers are agents that initiate or promote combustion 
in other materials, generally through the release of oxygen.  
- Piranha Solutions will form a vapor that is highly corrosive and can be destructive to mucus 
membranes and lungs. 
- Piranha Solutions are extremely energetic and may result in explosion if not handled with 
extreme caution.  
- Do not let any organic material come into contact with piranha solution.  Doing so could cause 
an explosion.  
- Piranha Solutions are extremely corrosive.  Corrosive materials can cause destruction of living 
tissue by chemical action at the site of contact and can be solids, liquids, or gases. Corrosive 
effects can occur not only on the skin and eyes, but also in the respiratory tract and, in the case 
of ingestion, in the gastrointestinal tract as well. 
 
ENGINEERING CONTROLS – Prior to performing this procedure, the following safety equipment or device 
features must be available and ready for use (e.g., chemical fume hood, glove box, gas cabinet, pressure-relief 
valve, automatic shut-off, intrinsically safe hot plate) (specialized equipment SOP may be referenced): 
- Work in a clean fume hood that contains NO organic material  
-An eyewash and safety shower must be available in the immediate work area for any work with 
Piranha Solution. 
-Keep the sash down while reactions are in progress. 
 
 
ADMINISTRATIVE CONTROLS – This procedure requires the following training (e.g., pyrophorics and 
isocyanates handling, corrosive gas techniques), special techniques (e.g., use spatula when weighing powder, warm 
cryogenically cooled material in stages), work practices (e.g., attended operation only, working alone prohibited, 
notify lab occupants), and warning devices (e.g., toxic gas detection, smoke detectors) respiratory use training: 
 

Laboratory Safety Standard Operating Procedure (SOP) 
(For the use of hazardous materials or equipment) 



 
- Designated work area for Piranha Solution (first fumehood when entering lab from group 
office) 
- Only prepare the amount needed for immediate use and follow the instructions for disposal of 
used solution. Work with the smallest practicable amount possible 
- Never put Piranha Solution in a closed vessel; evolved gases will cause a pressure build-up 
and possible explosion 
-Never take Piranha Solution out of the fume hood it was prepared in 
-Once work with Piranha Solution is complete, wipe down the area with a soap and water 
solution 
-When working with Piranha Solution, an acid spill neutralizer must be available in the 
immediate work area. The neutralizer will be needed for clean-up in case of a small spill inside 
of the fume hood. 
PROTECTIVE EQUIPMENT – Prior to performing this procedure, the following personal protective 
equipment must be obtained and ready for use (safety eyewear,  resistant gloves (specify manufacturer and 
thickness), lab coat, chemical splash apron, closed toed shoes, long pants, additional respiratory protection needed)  
-Face shield and acid-resistant apron if working with a larger volume (>200ml)  
-Goggles, lab coat, chemical-resistant gloves (18 mil neoprene, Silver Shield, utility style nitrile 
or neoprene glove) 
 
 
WASTE DISPOSAL – This procedure will result in the follow regulated waste which must be disposed of in 
compliance with environmental regulations: 
- Do not store piranha solution, create new solution when needed 
-Use secondary containment for the container in which piranha waste will be stored (The 
secondary containment must be free from all organic chemicals/solvents) 
 
To dispose of:  
1.  Leave the spent piranha solution open inside a chemical fume hood to cool for at least 18 h.  
Clearly label the container, and keep it in a secondary container.  
2. Once the spent solution is cooled, transfer it from the open container into a piranha specific 
waste bottle.  When transferring, make sure no heat is produced or reactions are occurring. 
Note: Piranha solution is still concentrated sulfuric acid with an undetermined hydrogen 
peroxide concentration; care must be taken not to allow the solution to be mixed with 
organic solvents, as this will cause a violent reaction and possibly an explosion. 
3.  Rinse the container used for cooling with water and dispose of it in the waste container.  
3.  Swirle the piranha waste bottle gently to achieve agitation.  
4. Note the time and date of transfer into the waste bottle, also note if either heat or gas evolved 
after swirling.  Continue swirling every 48 h and noting evolution of heat or gas 
5. A piranha waste bottle is considered cleared for disposal after the second consecutive 
agitation with a minimum separation of 48 hours with no reaction observed. 
- Do NOT screw caps on to piranha waste bottles.  
 
ACCIDENTAL SPILL – In the event that a hazardous material spills during this procedure, be prepared to 
execute the following emergency procedure: 
- If a small amount of solution is spilled in the fume hood, lab personnel can clean spill using an 
acid spill kit that should contain an acid neutralizer, such as sodium bicarbonate or calcium 



 
carbonate.  Do NOT use paper towels, rags, or other organic material to absorb a spill as they 
might spontaneously ignite.  Sweep up the neutralized material with absorbent pads or a broom. 
Dispose of the debris in a new waste container, labeled as neutralized piranha waste and list the 
chemical that was used as a neutralizer.  
-Wipe down contaminated area after neutralization with soap and water solution.  
- If spill is too big to be cleaned up safely or is outside the hood, evacuate the area immediately 
and call EHS to activate the spill response team.  
 
 
PRIOR APPROVAL – This procedure is considered hazardous enough to warrant prior approval from the 
Principal Investigator. 
      - YES -  - NO – 
 
CERTIFICATION – I have read and understand the above SOP.  I agree to contact my Supervisor or Lab 
Manager if I plan to modify this procedure. 
 
 
Signature    Name (Print)   Date  Building & Room # 
 
 
  


